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SECTION 1

INTRODUCTION

1.1 GENERAL

In order to estimate budgets for various programs, three cost
mode 1s--the OASIS model, the Air Force Model, and the TERCON
Mode1--have been developed. The OASIS Model cost elements are
based on past experience with the QASIS Program. An "ESD Cost
Factor Study” performed by ESD/AC and published in March of 1978
provides the criteria upon which the Air Force Model is based. The
TERCON Model was used by MITRE to prepare budget cost estimates for
the Semiautomated Terminal Control Center for the COMBAT GRANDE 11
Program,

Each of these models requires a cost estimate for both the
anticipated hardware configuration and the software. The estimates
are subsequently multiplied by the appropriate cost model weights to
derive total program cost. Previously, each application of a cost
mode1 was calculated by hand; "“what if" scenarios, during which
hardware configurations and software estimates are frequently
modified to determine the relationship between total program cost
and the hardware and software estimates chosen, resulted in tedious
manual recalculations.

This paper describes the software written to automate the cost
modeling process.

1.2 PROGRAM OVERVIEW

The SENTINEL BRIGHT Cost Models Program allows the user to
create new lists of hardware and modify old ones. A hardware list
contains information about the anticipated program hardware
configuration, such as the number of central processing units, disc
units, printers, and so on, along with respective prices. This
information is then used to calculate the total hardware cost
assoc tated with the configuration. It is this total cost that is
later used as the hardware estimate for a particular cost model
run. Hardware lists may also be displayed on the console, sent to
the printer for hard copy, or deleted from the directory.

gach of the three cost models allows the user to choose a
software estimate from a set of user-defined estimates or select a

' [ R TR P



new one to serve as input to a particular model run. A listing of
the user's file directory is also a Main Menu option.

1.3 PROGRAM DESIGN

The SENTINEL BRIGHT Cost Models Program, written in FORTRAN, is
a completely menu-driven system. As such, it guides the user
through the various portions of the program. Each submenu has an
exit option that returns control to the menu one level above it.
If so desired, the Main Menus are eventually displayed and the user
may exit the Cost Models Program or step through it once again.
Sigg}e-]etter commands are all that are required to run program
mody Tes,

In general, modules rather than subroutines were used to
accommodate the various program functions. This reduces parameter
passing and minimizes the effort required to alter the program in
the future.

1.4 FUTURE DEVELOPMENTS

The three cost models employ various hardware weights or factors
which represent the system engineering, development, testing, and
other cost elements associated with a hardware suite procurement.
Each model makes use of different weights with emphasis placed on
different cost elements. These weights may require modification in
the future. As the source code is presently written, the programmer
must access the appropriate cost model element file and change the
weight(s), as well as change the total cost equation in the affected
cost model module. The modules must then be recompiled.

It would be useful, then, to develop a utility program that
would allow the user to alter the cost elements of any model and
automatically recalculate the total cost equation accordingly. This
would allow for the simple modification of a cost model without
requiring subsequent recompilation.

1.5 DOCUMENT SUMMARY

This document provides the user with the information necessary
to project program costs using the OASIS, Air Force, and TERCON Cost
Models.
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Section 2 addresses the capabilities of the SENTINEL BRIGHT Cost
Models Program in detail. Section 3 deals with the utility program,
SWFILE, which allows for the creation of a software estimate file.

A User's Manual is contained in Appendix A and the cost elements of
each of the three cost models are included in Appendix B. Appendix
C contains the information required to execute the SWFILE utility
program, and Appendix D consists of a program design chart. A
listing of the source code is in Appendix E.
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SECTION 2

THE SENTINEL BRIGHT COST MODELS PROGRAM

2.1 THE MAIN MODULE

The main module consists of a TSO programmable CLIST (command
1ist) which displays the Main Menu and, depending upon the option
excrcised, loads the appropriate FORTRAN object module for
execution., The CLIST also handles the creating of new files and the
deletion and retrieval of old files, listing the user's file
directory, and obtaining file hard copy.

2.1.1 The Main Menu

The Main Menu consists of the following:

** MENU OF OPTIONS **

C)REATE HARDWARE LIST

A)LTER HARDWARE LIST

R)EMOVE HARDWARE LIST

D) ISPLAY HARDWARE LIST

P)RINT FILE

0)ASIS MODEL

UYSAF MODEL

T)ERCON MODEL

L)IST FILE DIRECTORY
E)XIT SYSTEM

PLEASE ENTER CORRESPONDING SINGLE-LETTER COMMAND

The user selects an option by typing the appropriate letter,
When the requested action or set of actions is complete, the Main
Menu of options is again displayed.




2.2 CREATING A HARDWARE LIST

A hardware 1ist consists of the various pieces of hardware that
make up a particular hardware configuration, the price of each piece
of hardware, the total number of each unit needed, and the number of
development and/or production units required.

When the user opts to create a new hardware list, the program
prompts for a file name. The file is then created and the user is
guided by further prompts to complete the hardware list. For
instance, the user is asked to enter the hardware identification,
the unit cost, the number of units needed, and so on. As the data
is entered, a sequence number is automatically assigned to each
record. After each piece of hardware is entered, all of the
previously entered units are displayed on the console for viewing,
and a running total of hardware costs is displayed. When the
hardware list is complete, the user exits by pressing the 'carriage
return' when prompted for the hardware identification. The file is
saved automatically and the Main Menu is displayed.

2.3 ALTERING A HARDWARE LIST

In order to alter an existing hardware list, the user is asked
to enter the name of the file to be modified. The contents of the
file are then displayed on the console along with the following
prompt :

WOULD YOU LIKE TO:

M)ODIFY A RECORD

D)ELETE A RECORD

A)OD A RECORD

I)NSERT A RECORD
E)XIT

If the modify option is chosen, the sequence number of the
record to be altered is entered, the user makes the appropriate
changes, and the above prompt is displayed once again. The user may
delete, modify, or insert a record, add a number of records to the
hardware list, or exit back to the Main Menu. A1l changes to a file
are saved automatically (i.e., originals are lost) upon exiting the
submenu.




2.4 REMOVING, DISPLAYING, OR PRINTING A HARDWARE LIST

When removing a hardware list from the file directory, the user
merely specifies the name of the file to be deleted. Similarly, if
the user wishes to display the contents of a file on the console or
get a hard copy of a file, the appropriate option is selected and
the correct file name is entered. The CLIST then issues the
appropriate operating system command.

2.5 THE OASIS MODEL

To run the OASIS Model, the user is asked to specify the name
of the file containing the hardware Yist to be used in the
calculation. The OASIS cost model elements (see Appendix B) are
then displayed on the console along with all of the "current"
software estimates. “Current" software estimates consist of the
following: estimates that have been entered into a software file
through the use of a utility program (see Section 3), or software
estimates that have been entered into the software file by the user
during previous cost model runs.

The user may now select a "current" estimate to be used as the
software value in the cost calculation, or enter a new one that is
automatically saved on file and retrieved as a "current" estimate
during the next cost model run,

After having defined both the hardware and software estimates,
the user may opt to run the model, and the total cost for a
particular project under the given hardware and software cost
constraints is calculated and displayed on the console, The results
of the calculation are written to an output file for future hard-
copy and/or retrieval.

2.6 THE AIR FORCE AND TERCON MODELS

The Air Force and TERCON Models are set up in the same manner
as the OASIS Model. Once the user chooses to run a model, the
hardware file must be specified and a software estimate selected.
The cost model elements of each model are displayed. Once again,
the projected costs are displayed on the console and saved on file.
The user may run a model several times with different input
parameters or return to the Main Menu,
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SECTION 3
THE SOFTWARE FILE UTILITY PROGRAM

A utility program called SWFILE allows the user to create a
file in which to store various software estimates. Prompts for the
software value, any comments, and date quide the user in creating
the file that is saved automatically upon exiting the program.

This file is subsequently read from disc and its contents displayed
on the console during a cost model run. As explained in Sections
2.5 and 2.6, the user may then add software estimates to the file
and/or select an existing estimate with which to run the model.
Because this program will probably only be used initially to

create the file, since any additions can be handled during a cost
model run, the program was not incorporated into the main body of
the SENTINEL BRIGHT Cost Models Program,
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APPENDIX A
SENTINEL BRIGHT COST MODELS PROGRAM USER'S MANUAL

A.1 INTRODUCTION
This manual serves to demonstrate the operation of the SENTINAL
BRIGHT Cost Models Program. The various responses to the program

prompts in the following pages are merely examples used to
illustrate program functions.

A.2 GETTING STARTED

A.2.1 Invoking the SENTINEL BRIGHT Cost Models Program

The SENTINEL BRIGHT Cost Models Program runs on an IBM 4341 under
the TSO operating system. In order to invoke the program after
logging on,

KEY: EXEC SBCOST

The program will respond with the Main Menu:

**MENU OF OPTIONS**

C)REATE HARDWARE LIST

A)LTER HARDWARE LIST

R)EMOVE HARDWARE LIST

D) ISPLAY HARDWARE LIST

P)RINT FILE

0)ASIS MODEL

U)SAF MODEL

T)ERCON MODEL

L)IST FILE DIRECTORY
E)XIT SYSTEM

PLEASE ENTER CORRESPONDING SINGLE-LETTER COMMAND

10




A.3 EXAMPLE 1:  CREATING A HARDWARE LIST

If the CREATE option is to be exercised,
KEY: C
The system responds with:
ENTER NEW FILE NAME:
KEY: TEST.DATA (the extension .DATA must be specified)
In a few moments the system responds with the message:
TEST.DATA HAS BEEN CREATED
PLEASE ENTER THE FOLLOWING INFORMATION.
IF HARDWARE LIST IS COMPLETE,
PRESS 'RETURN' WHEN PROMPTED FOR ‘'IDENTIFICATION',
ENTER HARDWARE IDENTIFICATION:
KEY: CPU

E?T?R UNIT COST IN THOUSANDS:
2(1

KEY: 250
ENTER TOTAL NUMBER OF UNITS NEEDED:
?

KEY: 3
ENTER NUMBER OF DEVELOPMENT UNITS:
?

KEY: 1
ENTER NUMBER OF PRODUCTION UNITS:
?

KEY: 2

NOTE:

(1) when looking for a number, a question mark will appear after
the written prompt. The user must wait until the ? appears
before keying response.

n




After the number of production units is entered, the program calculates
the cost of the hardware and displays it as follows:

IDENTIFICATION  UNIT COST  NO. DEVELOPMENT  PRODUCTION  TOTAL COST

Ahkhkhhhkhhhdhkihk Rkkkkkhhk *kk hhkhkhkhkhkhk Adkhkhhhddkk hhkhhkkhhkhkk

1 CPU 250.0 3 1 2 750.0

TOTALS 250.0K 500K 750.0K

The program continues to prompt for a second piece of hardware:
ENTER HARDWARE IDENTIFICATION:
KEY: TERMINALS
ENTER UNIT COST IN THOUSANDS

KEY: 15
ENTER TOTAL NUMBER OF UNITS NEEDED:
?

KEY: 100
ENTER NUMBER OF DEVELOPMENT UNITS:
?

KEY: 20
ENTER NUMBER OF PRODUCTION UNITS:
?

KEY: 80

12




IDENTIFICATION  UNIT COST NO. DEVELOPMENT  PRODUCTION  TOTAL COST

RARRARRARARRAL Ahkkhhhdh AR AhARRAAAR AR Rhhhhhkhhk ki khkkhdkk

1 CPU 250.0 3 1 2 750.0
2 TERMINALS 15.0 100 20 80 1500.0
TOTALS 550.0K T.7M 2. M

ENTER HARDWARE IDENTIFICATION:

If at this point the hardware list is complete, press the 'RETURN’
key. The program then displays the following message:

YOUR FILE HAS BEEN SAVED
The program now returns back to the Main Menu.

A.4 EXAMPLE 2: ALTERING A HARDWARE LIST

** MENU OF OPTIONS *#

C)REATE HARDWARE LIST

A)LTER HARDWARE LIST

R)EMOVE HARDWARE LIST

D) ISPLAY HARDWARE LIST

P)RINT FILE

0)0ASIS MODEL

U)SAF MODEL

T)ERCON MODEL

L)IST FILE DIRECTORY
E)XIT SYSTEM

PLEASE ENTER CORRESPONDING SINGLE-LETTER COMMAND

13




To alter an existing hardware list:
KEY: A

The program responds:

ENTER FILE NAME: ;
KEY: TEST.DATA

The contents of TEST.DATA are displayed on the console.

IDENTIFICATION  UNIT COST  NO.  DEVELOPMENT  PRODUCTION  TOTAL COST

khkkkhkkkkhhkkkk hhkhkkkhhkhk kkk kkhkhkhkhhk hhkhhhkhkkk khkhkkhkkkhhik

1 CPU 250.0 3 1 2 750.0
2 TERMINALS 15.0 100 20 80 1500.0
TOTALS 550.0K 1.7M 2.3M

WOULD YOU LIKE TO:

M)ODIFY A RECORD

D)ELETE A RECORD

A)DD A RECORD

I)NSERT A RECORD
E)XIT

A.4.1 Adding a Record

The user now selects the type of modification to be completed. For
example, to add a record:

KEY: A
The program responds with:

ONCE RECORD(S) ARE ADDED PRESS 'RETURN'
WHEN PROMPTED FOR 'IDENTIFICATION'

ENTER HARDWARE IDENTIFICATION:

14




KEY: PRINTERS
ENTER UNIT COST IN THOUSANDS:
?

KEY: 5
ENTER TOTAL NUMBER OF UNITS NEEDED:
?

KEY: 4
ENTER NUMBER OF DEVELOPMENT UNITS:
?

KEY: O
ENTER NUMBER OF PRODUCTION UNITS:
?

KEY: 4

The contents of the file, along with new record(s) are displayed.

IDENTIFICATION  UNIT COST  NO. DEVELOPMENT  PRODUCTION  TOTAL COST

Ak kkd Rk kkkdkk khkhhhhkhk *hk khkhkhkkhkhkhk Rhhkhhkkhkhki hhhkkhhhhh

1 Cpu 250.0 3 1 2 750.0

2 TERMINALS 15.0 100 20 80 1500.0

3 PRINTERS 5.0 4 0 4 20.0
- TOTALS 550.0K T 2.3M

The program continues prompting for additional records,

ENTER HARDWARE IDENTIFICATION:

A.4.2 Modifying a Record

At this point, the user may add additional records or press the
'RETURN' key. Assuming that the latter action is performed, the
program returns to the prompt:

15




WOULD YOU LIKE TO:

M)ODIFY A RECORD

D)ELETE A RECORD

A)DD A RECORD

1INSERT A RECORD
E)XIT

To modify a record:
KEY: M
The program responds:

WHICH RECORD WOULD YOU LIKE TO MODIFY?
?

KEY: 2

The record specified then appears on the console along with the
following prompt:

IDENTIFICATION  UNIT COST NO. DEVELOPMENT  PRODUCTION  TOTAL COST

Ak hkhhkkhhhhhh AhkkARAkAk Rhkk khkkhhkhhhhk Ahkhkhhhhk RhhAkAAAAL

2 TERMINALS 15 100 20 80 1500.0

MODIFY I)DENTIFICATION, UNIT COST, N)O. OF UNITS,
D)EVELOPMENT, P)RODUCTION T)OTAL COST,
EXIT?
To modify unit cost:
KEY: U

The program prompts:

ENTER UNIT COST IN THOUSANDS:
?
KEY: 20

16
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The program responds:

RECORD NO. 2 NOW LOOKS LIKE THIS:

IDENTIFICATION  UNIT COST NO. DEVELOPMENT PRODUCTION  TOTAL COST

hhhkkkhkhkhhkhkhkh hhkhkhhdki hhk Ahkhhhkhhkhh hhhhhhkhkd hhhkhhhhhh

2 TERMINALS 20.0 100 20 80 2000.0

The unit cost has been altered and the total cost recalculated. The

contents of the entire file are then displayed on the console along
with:

WOULD YOU LIKE TO:

M)ODIFY A RECORD

D)ELETE A RECORD

A)DD A RECORD

I)NSERT A RECORD
EWXIT

Before moving on to inserting and deleting a record, there is another
point that should be made concerning modifying a record. As mentioned
above, when the user wishes to modify a record, the program prompts for
the section of the record to be altered--i.e., the hardware identifi-

cation, unit cost, number of units, development and production units,
or the total cost.

The user can alter the number of development and/or production units
without modifying the total number of units manually. The program
accepts development and production unit changes and automatically
modifies the total number of units accordingly. When the user opts to
alter the total number of units required, the program once again
accepts the modification and then prompts the user:

REENTER D)EVELOPMENT, P)RODUCTION UNITS, B)OTH, OR N)EITHER?

in anticipation of any further action that might be necessary. For
example, the user may have incorrectly entered the total number of

17
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units required and not wish to modify any other entries. Or it may be
necessary to reflect a change in the total number of units in terms of
the development and/or production units. Hence, the program accommo-
dates all of the possibilities. When all modifications are complete,
the contents of the file are displayed on the console.

A.4.3 Inserting and Deleting a Record

IDENTIFICATION UNIT COST NO. DEVELOPMENT  PRODUCTION  TOTAL COST

khkrkhkhkkkhkkhkhkhkhk kkkkhkkhhk khk khkkhhkdkhhkkki Rkkddkkkkhkh khkkhhhkkihi

1 CcPU 250.0 3 1 2 750.0
2 TERMINALS 20.0 100 20 80 2000.0
3 PRINTER 5.0 4 0 4 20.0
TUTOTACST T T 85000k T 2120.0K 2.8M

WOULD YOU LIKE TO:
M)ODIFY A RECORD
D)ELETE A RECORD
A)DD A RECORD

- T)NSERT A RECORD
E)XIT

To delete a record,
KEY: D
The program responds with:
WHICH RECORD WOULD YOU -LIKE TO DELETE?
KEY: 2

The contents of the altered file are displayed for the user.

18




IDENTIFICATION  UNIT COST NO. DEVELOPMENT  PRODUCTION  TOTAL COST

Rkhkhkhkkkkhkkhkk hhkkhkhkkhkk *hk kkkkhhhkkkd Rhkdkdkk ki khkkhkkkhhk

1 CPu : 250.0 3 1 2 750.0
2 PRINTER 5.0 4 0 4 20.0
TOTALS 250.0K 520.0K 770.0K

WOULD YOU LIKE TO:
M)ODIFY A RECORD
D)ELETE A RECORD
A)DD A RECORD

I)NSERT A RECORD
E)XIT

In order to insert a record
KEY: 1

The program asks:

AFTER WHICH RECORD WOULD YOU LIKE TO INSERT A RECORD?
?

KEY: 1
The program guides the user:
ENTER HARDWARE IDENTIFICATION:
KEY: MODEMS

ENTER TOTAL NUMBER OF UNITS NEEDED:
?

KEY: 20

ENTER NUMBER OF DEVELOPMENT UNITS:
?

19




KEY: O
ENTER NUMBER OF PRODUCTION UNITS:
?

KEY: 20

After the number of production units is entered, the file is again

displayed on the console.

IDENTIFICATION  UNIT COST NO. DEVELOPMENT  PRODUCTION  TOTAL COST

ARARARRARRRARR  ARARRRKRA kAR ARAKRAKARRKR  RAKARKAARR  RAKRRRARRL

1 CpPu 250.0 3 1 2 750.0

2 MODEMS .2 20 0 20 4.0

3 PRINTER 5.0 4 0 4 20.90
TOTALS 250.0K 524.0K 774.0K

WOULD YOU LIKE TO:

M)ODIFY A RECORD

D)ELETE A RECORD

A)DD A RECORD

1INSERT A RECORD
EXIT

To return to the Main Menu:

20




A.5 EXAMPLE 3: DISPLAYING A HARDWARE LIST E

**MENU OF OPTIONS**

C)REATE HARDWARE LIST

AJLTER HARDWARE LIST

R)EMOVE HARDWARE LIST

D)ISPLAY HARDWARE LIST

PIRINT FILE

0)ASIS MODEL

U)SAF MODEL

T)ERCON MODEL

L)IST FILE DIRECTORY
E)XIT SYSTEM g

PLEASE ENTER CORRESPONDING SINGLE-LETTER COMMAND ‘

If the user wants to take a look at a hardware list before running a '
cost model to determine if, for instance, the hardware list must be P
altered, or if it is the correct file to use for a particular cost
model run, the program allows the user to display the contents of a
file on the console.

KEY: D

gt - -

The program replies:
ENTER FILE NAME:
KEY: TEST.DATA

e e R )

and the file is displayed.

IDENTIFICATION UNIT COST NO. OEVELOPMENT  PRODUCTION  TOTAL COST

RRRARAkARRhhhk khkkkhkhhkk *hk Ahkkhkhhhhhh Kkhkkkhkkkkk Kk kkkkkkhk

1 CpPU 250.0 3 1 2 750.0
2 MODEMS .2 20 0 20 4.0
3 PRINTER 5.0 4 0 4 20.0

TOTALS 250.0K 524.0K 774.0K




A.6 EXAMPLE 4: PRINTING A FILE

**MENU OF OPTIONS**

C)REATE HARDWARE LIST

A)LTER HARDWARE L7ST

R)EMOVE HARDWARE L{ST

D) ISPLAY HARDWARE LIST

P)RINT FILE

0)ASIS MODEL

U)SAF MODEL

T)ERCON MODEL

L)IST FILE DIRECTORY
E)XIT SYSTEM

PLEASE ENTER CORRESPONDING SINGLE-LETTER COMMAND

In order to get a hard copy of a file--a hardware list, the software
estimate file, or an output file which stores various cost modeling
results,
KEY: P
and the program states:
ENTER FILE NAME:
KEY: TEST.DATA
After a few moments, the program responds:
PROCESSING ENDED AT EOD
PRINT ANOTHER FILE?
Y)ES
OR
N)O

The user enters the appropriate response. Once the file(s) have been
sent to the printer for hard copy and the N)O option specified, the
program returns to the Main Menu.




A.7 THE OASIS, TERCON, AND AIR FORCE COST MODELS

**MENU OF OPTIONS**

C)REATE HARDWARE LIST

A)LTER HARDWARE LIST

RYEMOVE HARDWARE LIST

D)ISPLAY HARDWARE LIST

PIRINT FILE

0)ASIS MODEL

U)SAF MODEL

T)ERCON MODEL

LYIST FILE DIRECTORY
E)XIT SYSTEM

PLEASE ENTER CORRESPONDING SINGLE-LETTER COMMAND

Since the praocess by which a cost model is run is exactly the same for
each model, the OASIS Cost Model will serve as the example for the
three models.
To run the DASIS Model,

KEY: O
The program responds:

ENTER FILE NAME CONTAINING HARDWARE LIST:
KEY: TEST.DATA

ENTER SOF TWARE ESTIMATE FILE NAME:
KEY: SW.DATA(1)

NOTE:

(1) The software estimate file name is the name of the file containing
one or more of the software estimates to be used in the cost
calculation, It is created using the utility program SW.FILE.

See Appendix C.
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The program then prompts for an output file, the file in which the
results of the cost model are to be stored for future reference.

WOULD YOU LIKE TO:

C)REATE A NEW OUTPUT FILE
R)ETRIEVE AN OLD ONE

KEY: C
ENTER NEW OUTPUT FILE NAME:
KEY: OASIS.DATA

The QASIS Cost Model elements are now displayed on the console.

S




OASIS COST MODEL ELEMENTS

HARDWARE COST HW

SUPPORT MATERIAL (SPARES, MANUALS, %

LICENCES, DIAGNOSTIC KITS, ETC.) 1.00 HW !

SUBCONTRACT MAINTENANCE .28 HW '

LABOR (ENGINEERING) .80 Hw:

BURDEN .80 HW* ;

OTHER DIRECT COSTS .20 HW §
4

SUBTOTAL 4.08 HW

G &A@ 15% OF SUBTOTAL 61 HW

FEE @ 12% OF SUBTOTAL .88 HW \

HARDWARE FACTORS 5.13 HW :

SOF TWARE SW |
|

**TOTAL COST** 5.13 HW' + 2.85 HW + SW

WHERE HW' = COST OF PRIME SET OF HARDWARE 4

HW COST OF REMAINING HARDWARE ;

*THESE FACTORS APPLY TO THE PRIME SET OF HARDWARE ONLY.

e e et

The software estimates contained in the software estimate file
specified earlier are also displayed.




To add an
KEY:

The proar

KEY:

KEY:

**CURRENT SOFTWARE ESTIMATES DISPLAYED IN MILLIONS**

VALUE COMMENTS DATE
1 3.40 JENSEN 3 MAR 83
2 4.20 cmC 3 MAR 83

WOULD YOU LIKE TO:
A)DD A NEW SOFTWARE ESTIMATE
C)HOOSE AN OLD ONE

R)UN COST MODEL
E)XIT

estimate to the file,
A
am subsequently prompts:

ENTER SOFTWARE ESTIMATE:
(INCLUDE DECIMAL POINT)

5.7

ENTER COMMENTS:
JENSEN

ENTER DATE:

30 MAR 83




**CURRENT SOF TWARE ESTIMATES DISPLAYED IN MILLIONS**

VALUE COMMENTS DATE
1 3.40 JENSEN 3 MAR 83
2 4.20 cMC 3 MAR 83
3 5.70 JENSEN 30 MAR 83

A1l of the "current® software estimates are displayed along with:

WOULD YOU LIKE TO:
AYDD A NEW SOFTWARE ESTIMATE
C)HOOSE AN OLD ONE

RYUN COST MODEL
E)XIT

To select an "old" software estimate:
KEY: C
WHICH ESTIMATE?
2

KEY: 2

The program once again responds with the following prompt:

WOULD YOU LIKE TO:

A)DD A NEW SOFTWARE ESTIMATE
CYHOOSE AN OLD ONE
RYUN COST MODEL

E)XIT

27

[
4
!

b g

[T



This prompt is displayed in order to give the user the opportunity
to exit at any time, for example, if the wrong estimate was inadver-
tently chosen.

To run the OASIS Model,
KEY: R
ENTER TODAY'S DATE:
KEY: 30 MAR 83

The results of the calculation are displayed on the console and
written to the specified output file,

30 MAR 1983

CASE 1 ReARARRARARRRRRARARRRARARRARRARRNRRAARRRARRRRARRARRARARRAARAR

THE SOF TWARE ESTIMATE IS: 4,20M
THE HARDWARE DEVELOPMENT COSTS ARE: 6.4M
THE HAROWARE PRODUCTION COSTS ARE: 4.4M
**THE GASIS MODEL COST ESTIMATE IS: 49.6M

The software estimates are now displayed and the user has the option
of running the Cost Model once again.

28




**CURRENT SOF TWARE ESTIMATES DISPLAYED IN MILLIONS**

VALUE COMMENTS DATE
1 3.40 ME 3 MAR 83
2 4.20 ME 3 MAR 83
3 5.70 JENSEN 30 MAR 83

WOULD YOU LIKE TO:

A)DD A NEW SOFTWARE ESTIMATE
C)HOOSE AN OLD ONE
RYUN COST MODEL

E)XIT

To run the model with another software estimate,

KEY: C
WHICH ESTIMATE?
?
KEY: 1
WOULD YOU LIKE TO:
A)DD A NEW SOFTWARE ESTIMATE
C)HOOSE AN OLD ONE
RYUN COST MODEL
E)XIT
KEY: R

And the results are calculated and displayed.
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CASE 2 *RARARRARAARRARRRRARRARRARARRARRANRANARRRRRRARRARRARR AR RARRARR '

THE SOF TWARE ESTIMATE IS: 3.40M
THE HARDWARE DEVELOPMENT COSTS ARE: 6.4M
THE HARDWARE PRODUCTION COSTS ARE: 4,4M
**THE OASIS MODEL COST ESTIMATE IS: 48.8M

**CURRENT SOF TWARE ESTIMATES DISPLAYED IN MILLIONS**

VALUE COMMENTS DATE
1 3.40 ME 3 MAR 83
2 4.20 ME 3 MAR 83
3 5.70 JENSEN 30 MAR 83

WOULD YOU LIKE TO:

A)0D A NEW SOFTWARE ESTIMATE
C)HOOSE AN OLD ONE
RYUN COST MODEL

E)XIT

KEY: E (to exit)
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A.8 REMOVING A HARDWARE LIST FROM THE FILE DIRECTORY

**MENU OF OPTIONS**

C)REATE HARDWARE LIST

A)LTER HARDWARE LIST

R)EMOVE HARDWARE LIST

D) ISPLAY HARDWARE LIST

P)RINT FILE

0)ASIS MODEL

U)SAF MODEL

T)ERCON MODEL

L)IST FILE DIRECTORY
E)XIT SYSTEM

PLEASE ENTER CORRESPONDING SINGLE-LETTER COMMAND

To remove or delete a hardware list from the file directory,
KEY: R
The program then asks the user:
REMOVE WHICH FILE?
KEY: TEST.DATA
When the file has been deleted, the message,
TEST.DATA HAS BEEN DELETED

appears on the screen. The Main Menu is then displayed on the
console.

3




A.9 LIST FILE DIRECTORY

**MENU OF OPTIONS*#*

C)REATE HARDWARE LIST

A)LTER HARDWARE LIST

R)EMOVE HARDWARE LIST

D) ISPLAY HARDWARE LIST

P)RINT FILE

0)ASIS MODEL

U)SAF MODEL

T)ERCON MODEL

L)IST FILE DIRECTORY
E)XIT SYSTEM

PLEASE ENTER CORRESPONDING SINGLE-LETTER COMMAND

To obtain a listing of the file directory, simply

KEY: L
and the program will display on the console all the files contained
in the user's directory and return to the Main Menu.
A.10 EXITING THE PROGRAM
To exit the SENTINEL BRIGHT Cost Models Program,

KEY: €
Shortly thereafter, the prompt

READY

will appear. This signifies that control has been returned to the

TSO operating system, from which the user can execute another
program, log off, and so on.
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8.1

APPENDIX B

THE COST MODELS

THE OASIS COST MODEL

The following is a list of the OASIS Cost Model elements, upon which
the hardware weights are derived.

OASIS COST MODEL ELEMENTS

HARDWARE COST HW
SUPPORT MATERIAL (SPARES, MANUALS
LICENCES, DIAGNOSTIC KITS, ETC.) 1.00 HW
SUBCONTRACT MAINTENANCE .24 HW
LABOR (ENGINEERING) .80 KuW*
BURDEN .80 HwW*
OTHER DIRECT COSTS .20 Hu*
SUBTOTAL 4.04 HW
G & A @ 15% OF SUBTOTAL .61 HW
FEE @ 12% OF SUBTOTAL .48 HW
HARDWARE FACTORS 5.13 HW
SOF TWARE SW
**TOTAL COST*+ 5.13 HW' + 2.85 HW + SW
WHERE  HW' = COST OF PRIME SET OF HARDWARE

HW = COST OF REMAINING HARDWARE

*THESE FACTORS APPLY TO THE PRIME SET OF HARDWARE ONLY.

gy e = -

o e o e i = e




B.2 THE AIR FORCE COST MODEL

The following includes the Air Force Cost Model elements.

AIR FORCE COST MODEL ELEMENTS

HARDWARE. HW

HARDWARE ENGINEERING .25 HW

INTEGRATION & ASSEMBLY (.09-.14)* .10 PME

SUBTOTAL PME (TOTAL OF ABOVE) 1.25 HW + .10 PME = 1.40 HW

TEST & EVALUATION (.18-.25) .25 PME

DATA (.16-.22) .10 PME

PECULIAR SUPPORT EQUIPMENT (.01-.02) .00 PME i
SPARES (.19-.22) .00 PME .

OPERATIONAL SITE ACTIVATION (.03-.05) .05 PME

SUBTOTAL SUPPORT COSTS .40 PME , £
SOF TWARE SW

SYSTEM ENGINEERING .23 (PME + SW) = .28 HW + .20

**TOTAL COST** 2.65 HW + 1,20 SW '

*RANGE OF VALUES PRESENTED IN THE STUDY !
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B.3 THE TERCON COST MODEL

The TERCON Cost Model elements are as follows:

TERCON COST MODEL ELEMENTS

HARDWARE HW
CABLES & INSTALLATION KITS .05 HW
PME (TOTAL OF ABOVE) 1.05 HW
SOF TWARE SW L
FACILITIES .01 PME
DT&E .30 PME + .20 SW
SYSTEM ENGINEER ING .15 PME + .15 SW
R/M/A .01 PME
PROGRAM MANAGEMENT .15 PME + .15 SW
CONFIGURATION MANAGEMENT .01 PME + .01 SW
PACK ING .01 PME
TRANSPORTATION .02 PME !
QUALITY ASSURANCE .01 PME + .01 SW t
DATA .15 PME + .05 SW ‘
; SUPPORT EQUIPMENT .03 PME 1
z ACQUISITION SPARES .04 PME {
TOTAL SUPPORT COSTS .89 PME + .57 SW l
TOTAL DIRECT COSTS 1.98 HW + 1.57 SW 1
INDIRECT COSTS 235 (1.98 HW + 1.57 SW)

**TOTAL COST** 2.65 HW + 2.10 SW




APPENDIX C
SOFTWARE ESTIMATES FILE UTILITY PROGRAM

SWFILE is a TSO programmable CLIST that creates a file in which to

store the various software estimates used in the cost calculations.

To execute the utility program SWFILE,

KEY:

EXEC SWFILE

The program prompts:

KEY:

KEY:

KEY:

KEY:

o R i s T S S0

ENTER SOF TWARE ESTIMATE FILE NAME:
(e.g., SW.DATA)

ENTER SOF TWARE ESTIMATE IN MILLIONS:
(INCLUDE DECIMAL POINT)

4.2

ENTER COMMENTS:
JENSEN

ENTER DATE:

7 MAR 83

ENTER SOF TWARE ESTIMATE IN MILLIONS:
(INCLUDE DECIMAL POINT)

3.8

ENTER COMMENTS:
CMC

ENTER DATE:

10 MAR 83
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The program again displays all of the estimates.

VALUE COMMENTS DATE

4.2 JENSEN 7 MAR 83
3.8 CMC 10 MAR 83

ENTER SOFTWARE ESTIMATE IN MILLIONS:
(INCLUDE DECIMAL POINT)

When all estimates have been entered, press 'RETURN' to exit program
when prompted for the next software estimate.

The program automatically saves the contents of the file under the
name specified and informs the user,

YOUR FILE HAS BEEN SAVED

The "READY" prompt will appear and the system is waiting to accept
any TSO operating system command.




APPENDIX D
PROGRAM DESIGN CHART

38




— U330

1S 1500 150 LRIUTLE] ooy 151
03123r0wd 031 0we 31D300md 01 151 ‘ LUISHI e

1na FIL AR, D] U3 W UV W) UNN Ad AV4S10 441004 UV

39

| _ |

w1 4S) Jivmls3 IAWILSI
1110 n/S ng n/s 1My 4 Ny N4 314
aIsn YASIY A '1S1Y A/ “1S1T AW 00 0% a0 oW A
1511 ETS I8 1] IA3913Y 331413y HELTE RE R ITTE INITML Y NN FVLES]
w01 SINMIT] SR SN 1511 Wiy 1511 151
EAT) 1300M 1500 13008 1503 TI00 1500 Iwmoyw kRN 3 m&; IO JvROYW
113 isn %0)y31 NOINL won SN SISY0 SISY0 InoNy NiYd AV14S10 FXTR AUVIO

(NNIW)

3INAOW NIVW

WYY90dd ST1300W 1S0J LHOIYE T3INILN3S 3HL




APPENDIX E

THE SOURCE CODE
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